No single HIV prevention strategy will be sufficient to control the HIV pandemic. However, a growing number of interventions have shown promise in partially protecting against HIV transmission and acquisition, including knowledge of HIV serostatus, behavioral risk reduction, condoms, male circumcision, needle exchange, treatment of curable sexually transmitted infections, and use of systemic and topical antiretroviral medications by both HIV-infected and uninfected persons. Designing the optimal package of interventions that matches the epidemiologic profile of a target population, delivering that package at the population level, and evaluating safety, acceptability, coverage, and effectiveness, all involve methodological challenges. Nonetheless, there is an unprecedented opportunity to develop "prevention packages" that combine various arrays of evidence-based strategies, tailored to the needs of diverse subgroups and targeted to achieve high coverage for a measurable reduction in population-level HIV transmission. HIV prevention strategies that combine partially effective interventions should be scaled up and evaluated.
Introduction
Thirty years into the global HIV pandemic, there is a critical need for effective prevention strategies that can be implemented with high levels of coverage in populations with high incidence of new infections. Worldwide, nearly 3 million new HIV infections were estimated to have occurred in 2008 [1] . No single, stand-alone HIV prevention intervention offers a "magic bullet." It is unlikely that a single deployed intervention, even a vaccine [2] , will halt the pandemic. However, a growing number of behavioral [3] [4] [5] [6] [7] [8] and biomedical [9] [10] [11] [12] [13] [14] [15] [16] HIV prevention strategies appear promising in providing some protection against infection, and the efficacy of several is supported by randomized controlled trials (RCTs) [17] . Indeed, combining several partially protective strategies might have additive or synergistic effects in reducing HIV incidence on a population level. Analogous to the need for combination antiretroviral therapy (ART) for treatment, there is growing recognition that combination HIV prevention strategies might optimize HIV prevention impact [18••] , potentially enough to reduce transmission below the reproductive rate necessary to sustain HIV epidemics around the globe [19] .
UNAIDS (2010) provides the following definition of combination HIV prevention:
"The strategic, simultaneous use of different classes of prevention activities (biomedical, behavioral, social/structural) that operate on multiple levels (individual, relationship, community, societal), to respond to the specific needs of particular audiences and modes of HIV transmission, and to make efficient use of resources through prioritizing, partnership, and engagement of affected communities" [20] .
Multicomponent packages of evidence-based biomedical, behavioral, and structural interventions must be assembled to be appropriate, acceptable, and deliverable to populations with high levels of coverage and adherence. These prevention packages must address risk factors at the individual, dyadic, sexual or needle sharing network, and community levels, while taking into account the epidemiologic context (Table 1) . Determining what constitutes a sufficient level of evidence for inclusion in any given combination package is a critical step. Levels of intervention efficacy (often demonstrated in single studies in only one subpopulation or setting) vary. Since some HIV prevention interventions cannot pragmatically or ethically be randomized, decisions about evidence may need to be drawn from quasi-experimental and programmatic data, in addition to RCTs. Methodologic challenges include deciding what level of experimental or observational evidence is sufficient to warrant inclusion of an intervention in a prevention "package." Guidelines developed by the US Preventive Services Task Force, the Centers for Disease Control and Prevention, and others often include ratings of the strength of evidence to address this dilemma (see http://www.ahrq.gov/clinic/uspstf07/ratingsv2.htm). However, it is important to anticipate and recognize that interventions found to be efficacious in one setting may not readily transfer and may require cultural adaptation. Standardized approaches for translating interventions have been developed including the ADAPT-ITT [21] and RE-AIM models [22] , among others.
To our knowledge, no major multicomponent package of interventions has been launched in a full-scale, community-level randomized trial to assess impact on HIV seroincidence. The challenges inherent in assembling the optimal HIV prevention package, scaling it up for delivery, and empirically assessing the combined, rather than single-intervention effect are considerable. Recognizing this, in 2009, the National Institutes of Health (NIH) launched a research initiative called the Methods of Prevention Package Program (MP3) to fund combination HIV prevention studies. The purpose of these grants is to devise optimal HIV prevention packages for specific populations, and to design evaluation strategies to rigorously examine the acceptability, safety, and efficacy of those packages. The research teams for these studies have brought together multidisciplinary collaborators with expertise in behavioral and biomedical methods of HIV prevention, epidemiology, mathematical modeling, and clinical trial design and implementation [23] . The resulting MP3 grants illustrate a range of potential prevention approaches that may be required for heterogeneous HIV epidemics in different geographic regions and populations (Table 2) . A second round of awards focused on populations other than those targeted in the first MP3 studies will begin in 2011. Previously completed and ongoing clinical trials of novel HIV prevention strategies, such as those conducted by the NIH's HIV Prevention Trials Network (HPTN), the Microbicide Trials Network (MTN), the HIV Vaccine Trials Network (HVTN), the Medical Research Council Clinical Trials Network (MRC), and other organizations, have tended to focus on testing single interventions. Such RCTs provide a critical foundation for the development and rigorous evaluation of evidence-based combination prevention packages.
A core tenet of the MP3 program is that understanding the patterns and risks for HIV transmission at a population level (be that national or local) guides the compilation of an optimal package of prevention interventions. This "know your epidemic" approach [24] involves understanding determinants of local HIV prevalence (and ideally incidence) to identify population targets with the highest rate of recent HIV infections, and to maximize the prevention benefits achieved. However, the need to know one's epidemic should not be taken as an imperative that impedes action, when local epidemiologic data are not available at finest levels of completeness, granularity, or timeliness.
Combination ART reduces HIV replication by attacking the virus at multiple points of its life cycle, leading to multiple therapeutic targets for treatment, and yielding dramatic clinical benefits. Similarly, combination HIV prevention is likely to be most effective when different points in the "transmission cycle" are impeded [25] , combining strategies to reduce infectiousness of HIV-positive persons with strategies that reduce HIV susceptibility in the uninfected. Most early HIV prevention policies focused heavily on HIV-negative, at-risk persons (eg, using behavior change communication campaigns). However, seronegative persons represent a very large pool to target for high coverage. In 30 years, only such nations as Uganda and Thailand have actually managed to reverse HIV epidemics using prevention strategies focused on HIV-seronegative persons [26] . Strategies to reduce the infectiousness of HIV-positive individuals by reducing secondary HIV transmission are now being assessed (eg, HPTN 052 and HPTN 065) [22] . Theoretically, if a high proportion of people living with HIV/AIDS (PLWHA) learned their HIV serostatus and adopted interventions such as ART to reduce their infectiousness coupled with behavioral risk reduction, this could have a significant impact on HIV transmission [27,28••] . Optimizing HIV prevention for PLWHA in a community also targets significantly more people who may be motivated to seek care for their own health needs, than risk-reduction programs aimed at healthy, HIV-negative persons. Given the need to minimize both infectiousness (ART, condoms, STI treatment for positives) and susceptibility (multiple interventions for negatives), combination prevention incorporating complementary strategies aimed at both infected and uninfected persons offers the most promising way forward.
Designing Combination HIV Prevention Packages
Potential components of a combination HIV prevention package should focus on those interventions with demonstrated or promising potential efficacy to reduce HIV transmission (infectiousness) or acquisition (susceptibility), and will differ depending on target population, epidemiologic context [29] , and varying levels of evidence (Table 3) . Those with demonstrated efficacy-ie, impact on HIV incidence-include prevention of maternalto-child transmission (PMTCT) and medical male circumcision (MMC). We do not include the recently partially effective vaccine [30] , as the vaccine companies are not seeking licensure for marketing of either the prime or boost products. Three RCTs of HSV-2 acyclovir suppressive therapy did not demonstrate impact on HIV acquisition or transmission, while treatment of curable sexually transmitted infections (STIs) was effective in reducing HIV incidence in one out of six RCTs. This has led to recognition that the relative impact of STI treatment will depend on STI prevalence and stage of the respective HIV and STI epidemics [31] . Those interventions with promise-based on preliminary data, observational data, single RCTs, or plausibility based on phase 1 and animal studiesinclude male condoms, opioid substitution therapy for intravenous drug users, contraception to reduce unintended pregnancies, pre-exposure prophylaxis with antiretroviral therapy (PrEP), and topical ART-based microbicides.
Reducing Infectiousness
Vertical HIV transmission has been shown in multiple trials of PMTCT interventions to be successfully reduced by 92% to 98%. Sexual and parenteral transmission risk reduction interventions supported by observational evidence include HIV testing, behavioral risk reduction including condom use, treatment of curable STIs, ART, and needle exchange. Additional possible interventions may focus on treatment of other co-infections [14] . This includes HSV-2, for which there are data regarding the magnitude of peripheral and genital viral load reduction that nonetheless have not been shown to translate to HIV transmission reduction. It may also include malaria and helminths for which observational data suggest potential impact in reducing plasma and genital HIV viral load. However, additional data and regimens that better target the underlying mechanisms that increase infectious are needed before these observations can be translated into components of an evidence-based prevention package. Below we summarize the primary target population, supporting evidence, and key considerations with regard to feasibility, coverage, and adherence for several infectiousness-reducing interventions with the strongest evidence basis. We also discuss one example of a potential combination prevention package that has recently received considerable attention.
HIV Testing-Expanding access to HIV serostatus knowledge is an urgent global priority, both to link HIV-infected persons who are unaware of their status to life-saving clinical care and to prevent new infections, given evidence that most individuals testing positive reduce their sexual and other secondary HIV transmission risk behaviors [13, 32] . This is especially the case for sub-Saharan Africa, where two thirds of those with HIV live, but where only 10% to 20% of African adults have been tested for HIV [33] . Thus, the majority of people with HIV are unaware of their status, and even fewer know the status of their partners. Lack of knowledge of one's own and one's partner's serostatus is associated with a 50% to 66% decreased likelihood of condom use [34] . HIV testing includes provider-initiated, routine or opt-out testing (recommended for countries with generalized HIV epidemics), and voluntary, home-based HIV counseling and testing, which may be cost effective [35] for population-level scale-up, especially to increase testing in men and to identify HIVdiscordant couples. The impact of expanded community-based testing on HIV seroincidence is being assessed in a four-country, 48-site community RCT (HPTN 043, Project Accept) that will be completed by 2012 [36] .
While expanded access to HIV testing leads to behavior change for the majority of those testing positive, studies to date generally have found that testing has not resulted in reduced risk behaviors among those testing negative [37] . Effects of testing on risk behavior may differ among men and women: less risk reduction, or even increased risk behaviors, have been noted among US men who tested HIV-negative in the RESPECT 2 trial, as well as in studies in Zimbabwe and Kenya [38] [39] [40] . Whether or not HIV testing itself reduces behavioral risk, it remains a critical entry point for combination prevention packages that aim to link HIV-positive persons to appropriate clinical and prevention services.
HIV Treatment-Learning that one is HIV-positive is a necessary precursor to obtaining HIV treatment, and thereby to reducing morbidity and mortality among PLWHA. However, many PLWHA delay initiation of treatment, even when clinically indicated, and others who start treatment do not always sustain ART (the "drop off cascade" noted in many lowincome as well as higher-income settings). Nonetheless, initiation of ART treatment, as well as less expensive and highly effective opportunistic infection prophylaxis such as trimethoprim/sulfamethoxazole, has had a remarkable impact on deaths due to AIDS in high-burden settings [41] .
Antiretrovirals reduce plasma HIV levels to undetectable levels in a preponderance of adherent patients. Mounting evidence from prospective studies of HIV-serodiscordant heterosexual couples suggests that ART markedly reduces HIV infectiousness [42, 43] , in one study by a stunning 92% [44] . A meta-analysis of five observational studies found an overall risk of HIV heterosexual transmission from someone on ART of 0.46 per 100 person-years [45] . Ecological observations that reported HIV cases have declined contiguous with the expansion of ART in British Columbia and San Francisco also are very encouraging [46, 47] .
While not the definitive word on "ART as prevention," these observational data from multiple studies are compelling. However, it is worth emphasizing that observational studies have documented low rates of ongoing transmission after ART initiation, suggesting that risk is not completely eliminated by ART, either because of persistent production of virus in the genital tract despite ART or because of poor ART adherence [48] . An ongoing randomized trial (HPTN 052) is evaluating the long-term effects of ART on HIV transmission risk in 1500 discordant heterosexual couples in which the infected partner has a 350 to 550 cells/µL CD4 + cell count and is not yet eligible for ART. Results are expected in 2014. The impact of ART on HIV transmission among men who have sex with men (MSM) remains to be rigorously evaluated.
Longitudinal adherence to ART can be achieved but requires investment in evidence-based approaches [49, 50] to support persons staying on medication over long periods of time. Early rollout of ART in low-income countries focused on treatment initiation and must now provide ongoing adherence support to optimize first-line regimens and reduce development of resistance. This will be particularly true if programs shift to earlier initiation of ART for asymptomatic, HIV-infected persons at higher CD4 count levels to reduce transmission and not just for individual health benefits. The World Health Organization (WHO) now recommends initiation of ART at 350 CD4 cells/µL for all HIV-positive patients regardless of symptoms, and for all pregnant women regardless of CD4 count, with prolonged use of ART while breastfeeding to reduce vertical HIV transmission risk [51] . While this may be difficult to achieve given that many low-income countries have not yet provided ART even to those with CD4<200 cells/µL, widespread implementation of this policy might well have important transmission reduction as well as personal health benefits, if adherence were high and drug supplies steady.
Behavioral Risk Reduction-Behavioral interventions, including condom use, have been shown to reduce secondary HIV transmission risk behavior, although no RCTs have demonstrated impact on HIV incidence. Correct and consistent condom use has been shown to reduce both HIV and STI transmission probabilities in observational studies [52] . Prevention with positives counseling support for secondary HIV risk reduction has been shown in two meta-analyses to reduce unprotected sex among persons with HIV, particularly if motivational and skills components are included [53] . Successful interventions were based on behavioral theory; designed to change transmission behaviors; delivered in HIV care settings; and provided skill building and addressed mental health, adherence, and HIV risk behavior [54] .
Treatment of Curable STIs-An additional strategy to reduce infectiousness may be curable STI co-infection treatment, as these co-infections increase genital and plasma HIV viral load. This may be particularly important in the pre-ART eligible population of PLWHA. This strategy will be most effective in those epidemiological settings that have subpopulations with a substantial burden of curable STIs.
Vertical Transmission Risk Reduction-Antiretrovirals have been shown to reduce antepartum, intrapartum [10] , and postpartum (though breastfeeding [55] ) HIV transmission. The challenge now is to deliver effective contraception (to reduce unwanted pregnancies), and HIV screening and ART to pregnant women at levels sufficient to reduce incidence. In settings where high coverage has been achieved, such as in Botswana, vertical transmission rates have been as low as those in high-income countries.
Parenteral Transmission Risk Reduction-Secondary transmission from injecting drug use (IDU) occurs both through sharing of needles and paraphernalia, and through unprotected sex. Effective interventions include opioid substitution therapy to reduce drug use [15] , needle exchange programs to reduce blood exposure [56] , and interventions to reduce risk behaviors [57] . Adherence to infectivity-reducing ART has been show to be similar among HIV-positive IDUs and non-IDUs [58] .
Example of a Combination Prevention Package to Reduce Infectiousness: "Testing and Linkage to Care"-Knowledge of HIV serostatus must be linked to promising interventions such as behavioral risk reduction and ART, delivered with high coverage, and sustained with high adherence over time. For HIV-infected persons, this strategy has been called "test and treat" (when the intention is to go beyond current guidelines to treat virtually all seropositive persons) or "Test and Linkage to Care" or "TLC" (when seeking to improve coverage within existing guidelines). Interest in a "test and treat" approach was stimulated in large part by publication of a hypothetical modeling exercise by Granich et al. [28••] in 2009 that proposed that in a generalized epidemic, universal annual HIV testing and uptake of perfectly adhered to ART regardless of CD4 levels could reduce HIV prevalence to less than 1% within 50 years. The unrealistic assumptions of this mathematical model have been noted, given the challenges to date in getting HIV-positive persons to know their serostatus, and the leveling of funds for new treatment initiatives and ART slots in developing countries in the context of a global recession. Even a more realistic TLC strategy would be challenging. It would require the use of ART to reduce HIV transmission at higher CD4 counts, optimal mechanisms to greatly increase knowledge of HIV serostatus, willingness of HIV-positive persons to initiate ART at higher CD4 counts, improved adherence levels even when ART is used by asymptomatic persons, mechanisms to reduce drop-out from ART, and availability of resources to substantially augment ART supplies and systems for HIV prevention.
It is plausible that ART provision can be a highly effective HIV prevention strategy. However, other than the ecological data from British Columbia and San Francisco mentioned above, we do not have data at present to suggest that ART availability, itself, will curb the epidemic, and efforts to expand its potential benefit will depend on demonstrating that PLWHA can be identified and triaged to HIV care on a population scale. An ongoing trial (HPTN 065, "Test, Link to Care, Plus Treat") will assess the feasibility of testing and linkage to care in the Bronx, NY and in Washington, DC relative to four comparison communities. This community-based study will examine innovative approaches to expanded HIV testing, randomized incentives for newly diagnosed PLWHA to enroll in appropriate care including ART, and use of surveillance data to monitor the average CD4 level at HIV diagnosis and community viral load [59] . It will provide important lessons that would then need to be applied at a broader scale in order to demonstrate actual efficacy of the testing and linkage to care concept to reducing HIV incidence and prevalence [59] .
For every HIV-positive person started on ART in 2009, an estimated two to three new HIV infections occurred. Only approximately 40% [60] of HIV-infected persons in sub-Saharan Africa who require ART based on clinical guidelines are receiving it. Achieving increased coverage of ART in an era of tight economic resources, competing health priorities, and potential donor fatigue, remains a concern. A continued scenario of ever-larger numbers of persons testing positive being pushed into systems of care unable to accommodate even those who are clinically eligible for ART, underscores the challenges of TLC.
Reducing Susceptibility
To date, most HIV prevention strategies have targeted risk reduction in HIV-at-risk persons. Behavioral interventions have been shown to have an impact on STI incidence and on HIVacquisition risk behaviors, although none have been shown to reduce HIV incidence. Metaanalyses indicate that behavioral interventions can be effective for HIV risk reduction among MSM, IDUs, youth, and women [61] . RCTs have demonstrated that male circumcision [11] and ART-containing microbicides [62••] are both proven HIV prevention tools in heterosexual populations, as is curable STI therapy under certain circumstances [17] . A partially effective preventive HIV-1 vaccine also appears promising [30] . Syringe and needle-exchange programs have been found to be not only efficacious, but cost-saving, in one study showing returns of $4 for every dollar invested [16] . Target populations, evidence, and operational issues specific to interventions focused on sexual transmission risk reduction are discussed below.
Medical Male Circumcision-In three randomized trials among heterosexual African males, MMC was consistently demonstrated to be highly efficacious for preventing HIV, with a pooled risk reduction of 56% [63] , one of the most effective one-time interventions yet shown to reduce HIV acquisition risk for men. Effects of male circumcision on HIV risk for women are mixed (summary relative risk 0.80, 95% CI=0.53-1.36 in a random-effects meta-analysis) [64] . Large-scale implementation programs to maximize a population-level effect should achieve high coverage by targeting HIV-negative men based on younger age and possibly behavioral risks. While there are challenges to scaling up these services in an integrated fashion, the potential for a synergistic effect of combining MMC with other interventions such as HIV testing, condom promotion, and STI screening and treatment is highly significant.
Treatment of Curable STIs-Treatment of curable STIs to reduce HIV incidence has been evaluated in six randomized trials, of which one showed a substantial reduction in overall HIV incidence [65] . Another of the studies had a significant impact on HIV incidence only in a subgroup of males who attended program meetings [17] .
ART-Containing Microbicides-The recently completed CAPRISA 004 trial was a double-blind, randomized, placebo-controlled trial to test the effectiveness and safety of 1% tenofovir gel among 889 HIV-uninfected women in two South African sites. The overall HIV incidence rate ratio was 0.61 (95% CI=0.40-0.96). In women who took at least 80% of the prescribed doses the protective effect was 54%, and in women who took less than 50% of the doses it was 28%. There was a trend toward decreasing effectiveness after 18 months, possibly due to a decline in adherence [16] .
Behavioral Risk Reduction-There is some ecologic evidence of population-level effect of HIV risk reduction behavior change beyond meta-analyses of observational data showing the efficacy of behavioral interventions for specific most at-risk populations (MARPs). HIV prevalence data recently released by UNAIDS show that between 2000 and 2008 there was a 25% decline in HIV prevalence among young people aged 15 to 24 years in 10 countries. In eight of these countries, available behavioral data showed a decrease in risky behavior, suggesting that the decline in HIV prevalence was due to a widespread change in behavior [16] .
Additional Strategies-Additional strategies being evaluated to reduce susceptibility include PrEP (covered by Golub et al. and Underhill et al. in this journal), topical microbicides other than the tenofovir-containing gel used daily (which will complement the pre and post-coital dosing of tenofovir gel in CAPRISA 004), and HIV vaccines. Structural interventions such as the World Bank evaluation of conditional cash transfer in Malawi that achieved a 60% reduction in HIV incidence and 75% reduction in HSV-2 incidence by paying the families of young girls to stay in school, are promising [66] . Depending on results in the coming years, these may well add to the menu of interventions to put into a combination prevention package.
Cross-cutting approaches to reduce infectiousness and susceptibility
Broader efforts to reduce HIV acquisition and transmission include structural-level efforts such as reducing gender inequalities and supporting income-generating activities for women, addressing HIV stigma, and changing laws that restrict access to efficacious preventive services such as needle exchange and drug treatment programs for IDUs. Structural interventions involving availability of clean syringes and needles have been particularly effective for IDUs [56] .
Community engagement is necessary to address social norms, regulatory barriers, and potential distrust during the development and implementation of HIV prevention packages for vulnerable populations such as MSM or sex workers [67] . Implementing and evaluating structural interventions is difficult, which may explain why few such interventions have accumulated in the HIV prevention evidence base, despite calls for such approaches over a decade ago. Furthermore, knowledge of a national epidemic profile, and willingness or resourced ability to act on it, are not always in alignment [68] . However, structural interventions that facilitate healthy behaviors among the MARPs, such as sex workers, IDUs, and MSM, should be considered critical components of HIV combination prevention. Data from the Gates Foundation-funded Avahan trial in India will provide useful information on scaled-up, gender-specific HIV prevention packages that include structural components. Incidence impact will be modeled using antenatal HIV prevalence among 15 to 24-year-olds as a proxy measure.
Methodological Considerations in Combination HIV Prevention
Identifying effective interventions most suitable to specific MARPs requires looking at the strength of the evidence supporting each candidate intervention, tailoring the resulting intervention package to the specific MARP(s), estimating potential effect size and population attributable fraction, defining the expected causal pathway and relevant outcome measures, identifying possible synergies and antagonism among potential intervention package components with appropriate metrics, and addressing feasibility, scale-up, and evaluation of the combination package. Improved assays to ascertain HIV incidence would enable better tracking of where to target recent infections, identify "hot spots" of transmission, and other important trends. Interventions can be sensitive to the epidemiological context (risk behaviors and transmission patterns) in which they operate, so local epidemic drivers should be identified and understand [69] . It will be critical to avoid combining unproven with proven interventions, because the utility of any combination prevention package will be diluted if it becomes an unwieldy amalgam that includes nonevidence-based approaches. Behavioral strategies directly complementary to biomedical ones might gain the greatest synergy-eg, counseling accompanying circumcision, adherence promotion if PrEP or microbicides are found to be efficacious, and counseling and testing of HIV-discordant couples. Operational research demonstrating how best to select, combine, and scale up adherence to both behavioral and biomedical interventions will be useful.
Most study designs for evaluating the impact of a preventive approach on HIV incidence or prevalence have used randomized or quasi-experimental designs. However, not all interventions in a package can be randomized, and even in areas of high HIV burden, the size and duration required for a cluster randomized community-level trial may not be feasible to robustly assess an effect on HIV incidence. Furthermore, as with singleintervention study designs, the ethical mandate to deliver effective interventions such as free condoms, HIV risk reduction counseling, and STI treatment as the standard of care in control communities or populations likely reduces HIV incidence, making it more difficult to detect an intervention effect [17] . Because prevention programs cannot be delivered to all populations simultaneously, designs that make use of randomized rollout, such as steppedwedge trials [70] , can be considered. These have the advantage of allowing evaluation of prevention package effects under real-world program conditions, if feasible for interventions in which the effect on reducing HIV incidence is rapid enough to be measured in sequential steps.
Advanced statistical analysis of the effect of combination prevention packages will be needed to help determine whether the constituent effects were synergistic or antagonistic, multiplicative or additive, and to determine the population attributable effect of the package on HIV spread. Mathematical modeling can serve as a virtual laboratory tool, with sensitivity analyses employed to assess the impact of specific parameters [71] . Innovative approaches such as tracking trends in HIV prevalence among young people may serve as a proxy for expensive incidence cohorts, and may help evaluate combination prevention programs that are rolled out using already collected public health surveillance data.
Conclusions
HIV prevention interventions have been identified that have proven, although partial efficacy. These strategies must be delivered in combination, strategically targeted to HIV-infected individuals and the most at-risk subpopulations, based on knowledge of local and regional HIV epidemiology and mathematical modeling. Combination HIV prevention represents the next generation of HIV prevention science. If designed and implemented effectively, it could stem the HIV epidemic. The move from observational and ecologic data through randomized trials to large-scale programs and policy should not take decades (as was the case for male circumcision as HIV prevention policy). Expanded access to HIV testing and consideration of ART as primary and secondary prevention as a "test and linkage to care" approach is innovative and potentially high impact. There is tremendous potential for synergy in providing populations with appropriately targeted combinations of this strategy together with scale-up of already established, efficacious interventions, such as male circumcision, STI treatment, and condoms. Delivery of effective combination prevention packages could represent a new era for HIV prevention and a turning point for the pandemic. Now is the time for the international community to commit the human, financial, and scientific resources to leverage these advances in partnership with communities. Table 1 HIV risk target levels to consider for combination HIV prevention packages 
